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ADVISORY ON THE USE OF THIS DOCUMENT

The information contained in this document has been developed solely for the
purpose of providing general guidance to employees of the Goddard Spaca Flight
Center (GSFC). Thia document may be distributed outside GSFC only as &
courtesy to other government agenciea and contraectars. Any distribution of
this document, or application or use of the information c¢ontained herein, ia
expressly comditioned upon, and is subject to, the follewing understandings
and linitations:

{a) The information was developed for general guidance only and i
eukject to change at any time;

(b} The informatlion was developed under unigque GSFC laboratory conditions
which may differ pubstantially from outside conditions;

{<c) GSFC does not warrant the accuracy of the information when applied or
used under other than unique GSPo laboratory conditions;

(d) The information should not be zenstrued as a representation of
product performance by elther GSFC or the manufactursr;

{e) Neither the United States government nor any person acting on behalf
of the United States govarnment assumes any liability resulting from
the applicaticn or use of the infarmation.



v
.

L] *

47

UNiSYS Interoffice Memorandum

PPM-91-746
To Date
T. Miccolis Dec., 13, 1991
Cepartment | nration
Code 300.1 Lanham
From Telephane
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Radiation Report on S54AC74DMQB B. Fafaul/3%1
SMEX Common Buy Part No. 5%62-8852001CA A, Sharmaf311
Control No. 1649 D. Krus
J. Stubklefield
A. Moor
Library/311

A radiation evaluation was performed on S54AC74DMQB to determine
the total dose tolerance of thesc parts. A brief summary of the
test results is provided below. For detailed information, refer
to Tables I through IV and Figure 1.

The total dose testing was performed using a cobalt-60 gamma ray
source. During the radiation testing, eight parts were
irradiated under bias (see Figurae 1 for bias configquration), and
two parts were used as control samples. The total dose radiatien
steps were 10, 20, 30, 50, 75, and 100 krads®. After 100 krads,
parts were annealed at 25°C for 168 hours with measurements taken
at 96 and 168 hours, and then irradiation was continued to 200
and 300 krads (cumulative). Finally, parts were annealed under
bias at 100°C for 168 hours. The dose rate was between 0.5 and 5
krads/hour, depending on the total dose level (sec Table II for
radiation schedule). After each radiation exposure and annealing
treatment, parts were electrically tested at 25°C according to
the test conditions and the specification limits listed in Table
IIT. These tests included three functional tests at 1MHZz and
40MHz .

All eight parts passed the three functicnal tests throughout the
testing to 300 krads. However, after the first radiation
e¥posure to 10 krads, parts began to exceed the specification
limits for ICCH and ICCL. Seven parts excoeded the maximum
specification limit of 80uhA for ICCH and =ix parts exceeded the
same limit for ICCL. On continued exposure to 20, 30 and 50
krads, ICC readings continued to degrade. At 75 krads, ICCH and
ICCL readings were well above the specified limit, with typical
readings of 25mA. Also, six parts did not mcet the minimum
specification 1limit of 3.85V for VOH7. At 100 krads, VOH7
readings approached 1.5V,

After annealing the parts for 168 hours at 25°C, parts showed
partial recovery in VOH7. On continued exposure to 300 Kkrads,
ICCH and TCCL continued to degrade, with typical readings of
70ma, and parts continued to fail VOH7. Slight recovery in these



paramcters was observed after annealing the parts for 168 hours
at 100°C, but not enough to bring them within the specification
limits. Table IV provides the mean and standard deviation values

for each parameter after different irradiaticon exposures and
annealing steps.

Any further detalls about this evaluation c¢an be obtained upon

request. If you have any questions, please c¢all me at (301) 731-
Bab4,

*In this report, the term "rads" is used as an abbreviation for
rads (8§i}.
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TABLE I. Part Information

Generic Part Number: S54AC74DMQB

SMEX Common Ruy

Fart Number: 5962-885%2001CA

SMEX Common Buy

Control Number: 1649

Charge Nunmber: C20356

Manufacturer: National Semiconductor
Lot Date Code: 9035A

Quantity Tested: 10

Serial Numbers of 22, 23, 24, 25,
Radiation Samples: 26, 27, 28, 29

Serial Number of

Control Samples: 20, 21

Part Function: Bual D-Type Pos. Edge trig. Flip-Flop
Paxrt Technology: CMOS

Package Style: 14 pin DIP

Test Engineer: A. Karygiannis



TABLE II. Radiation Schedule for 54AC74DMQRE

EVENTS

1)

2)

3)

4)

5}

6}

7)

8)

9}

10)

11)

12)

Initial (Pre-Irradiation} Electrical Measurenments

LO-ERAD IRRADIATION (525 radsj/hour)
POST 10-KRAD ELECTRICAL MEASUREMENT

20-KRAD IRRADIATION (525 rads/hour)
POST 20-KRAD ELECTRICAL MEASUREMENT

30-KRAD IRRADIATION (500 rads/hour)
PCOST 30-KRAD ELECTRYICAL MEASUREMENT

50-KRAD TRRADIATION (1000 rads/hour)
POST 50-KRAD ELECTRICAL MEASUREMENT

75~KRAD TRRADTATION (1300 rads/hour)
POST 75-KRAD ELECTRICAIL MEASUREMENT

100-KRAD TRRADIATION (1300 rads/hour}
POST 100-KRAD ELECTRICATL, MEASUREMENT

26 HOURS ANNEALING AT +259¢C
POST 36-HOURS ELECTRICAL MEASUREMENT
ANNEALING TIME ITNCREASED DUE 0O S-50 PRODLEMS

168 HOURS ANNEALING AT +259¢C
FOST 168-~HOURS ELECTRICAL MEASUREMENT

200-KRAD IRRADIATION (2300 rads/hour)
POST 200-FKRAD ELECTRICAL MEASUREMENTS

300-~-KRAD TRRADTATION (5000 rads/hour)
POST 300-KRAD ELECTRICAL MEASUREMENTS

162 HCURS ANNEALING AT +1009C UNDER BIAS
POST 168 HOURS AT +100°C ELECTRICAL MEASUREMENTS

All electrical measurements performed at +25°C.

DATE

07/10/%21

10/29/91
10/30/91

10/30/91
11/04/91

11/05/91
11/06/51

11/06/91
11/07/91

11/07/91
11/08/91

11708791
11/09/91

11709791
11713791
11/09/91
11/16/91

11/16/91
11/18/91

11/18/91
11718791

11/19/91
11727791
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Table III. Electrical Characterietics of S4AC74DMQB
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TESTE PERFORMED
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TPLH1 GP =2,y a0V 0.0V 3.4V FRO=THHI,RL=5D00 RHHS >THS » <13.5MS"
TEHLT1 CP =>Qru” 3.0V J.0¥ I.0Y FRUSIMHEIARL=300 GHHS FINS , <13.5M5°
TELR] CO_=» S 5.0V dapv 3.0V ERQ=THHILRL=500 JHAS >185 » <12.0N%
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TPLHY CO_=> 5T 306V 5.3V 310V FRE=1MATI,RL~500 OHHE >3 - $14.9n8
THFHLT Cu”=~>{ 3.0V J.0V 3.dV PREETHALLAL=3U0 GHAS NS » <14 0NS
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TEéLH1 D_=—>= - 4.3? U.SU 4a5¥ FRUTTIMHIARLESCO OHAS 2THS » £ Q.EHS‘
TPHL1 CDZ->Q 4.5v 0.0V 415V FRQ=1MAI RL=300 OHAS >HS » < 9I5NE
TPEHT SD_->§ 4.3V LoDV 4,5V FRO=1HHI:RL=SDD UHHY F1RS » € 9,5H5"
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COMMENT S/ EXCEPTIUNS
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(1) FUNCTIONAL TESTS PERFOZAES WITH QUTAUT LOADING DF TOH=—2.0mArI0L=Z. OmA
C2) YIL % VIH WERE TESTED DUGRIMNG ¥OL & VOH TESTS A5 GO/HOGO.

(3 ILIH TEST wWhE: PERFOWMEL WITH NTHER THPUTS AT ¥IH. .(5.5Y)

(4) IIL TEST wWhS PEAFURMEU WITH QOTHER INPUTS AT ¥TL. 0.0V

[51 AL TESTS WERE PEREARMED WITH YHEASURE = wCC/2 2

ER RPECH,
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TABLE IV: Summary of £ ical Measurements After
Total Dose Exposures and Annealing for 54AC74DMQB 1/, 2/

Tctal Dose Exposure (TDE) (krads) Anneal | Total Dope (krads) | Anneal
0 19 20 390 | 50 106 | 168 hrs| 206 300 158 hrs
spec Limits§ (Pre-Rad) @2s5<c &100°C
Parameters min max |mean a4 mean s5d |(mean sd mean &d
FUKC1 @ 1 Miz SEEE SR i R
FUNC2 @ 40 Mg
FONCI @ 40 MH:z
OH1_%.0v ¥ .01
VOH2 &4.5Y ¥ .01
YOHI 5.5¥ ¥ §.01
VOEL 3.0V ¥ 0.02
VOHS 4.5V ¥ 0.02
VOHE 5.5V ¥ 0.0z
VDH7_5.5v V¥ 2.13
VOLL 3.0V mv | 0 6.6
VOL2 4.5V nv 1] 5.0 |
VOLY_5.5¥ mv | o0 LI
VOL4 3.0V mv | o0 6.1
VOLS _4.5v mv | ¢ T.5
VOLG6_5.5¥ mv | o 6.6
VOL7 5.5 mv | 0 3 12.3
113 ur 0 -
IIL ur -1, -
ICoH 12A 0 5| 562
ICoL ua 0 Bl 4175

TPLH_3.0V ns
TPHL_3 .0V nS
TPLH £.5V ns
TPHL_¢ .5V ns

Motes:

1/ The mean and standard deviation values were calculated over the elght parts irradiated in thils testing.
The contrel samples remained constant throughout the Lesting and are not included in this table.

2/ Pogc 75 krads and post §6 hour anneallng reasuremants ara not inoluded in Tahle IV. Thia data i=
available and can be ¢bhiained upon request.
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Figure 1. Radiation Bias Circuit for S54ACT7ADMQOR
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